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SUMMARY
Today, most epileptics can participate freely
in a wide range of activities. However, their
epilepsy does create some special problems.
The degree to which they participate in
sports is governed by their degree of
seizure control, as are their employment
opportunities and driving privileges.
Epilepsy does not appear to be a major
stress factor in marriage as long as the
spouse is knowledgeable about the
condition. Epileptic women usually have
normal pregnancies though their relative
risks are perhaps double those for the
non-epileptic population. Children of
epileptic women have about four times the
general population's risk of seizure but the
absolute level of risk is rnot high. (Can Fam
Physician 1983; 29:107-111).
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THE DISCOVERY of anticonvulsants
and increasing understanding of

types of seizure disorder has allowed
epileptic patients today to enjoy fam-
ily, recreational and employment op-
portunities that were not feasible 50
years ago. The physician is therefore
involved in at least two functions. One
is to control the seizures. The second
is to advise patients how their condi-
tion may affect their lives. The second
responsibility is more difficult to dis-
charge than the first because the infor-
mation on which the advice is based is
often fragmentary and sometimes
frankly speculative. Physicians can be
conservative in their opinions when
'hard data' are unavailable, but the ep-

ileptic patient may be eager to try
something new.

Sports
Most physicians encourage their pa-

tients to be active and promote partici-
pation in sports to help maintain good
health. This attitude is equally impor-
tant for epileptics, but certain factors
must be taken into consideration.

Hyperventilation may induce an ab-
sence attack or petit mal seizure in
children. Theoretically, it is a problem
for someone engaging in strenuous
physical activity, but it does not ap-
pear to be a practical problem. Some
epileptic children may have a seizure
in association with mild trauma, as in
tripping and falling. This type of sei-
zure occurs infrequently, so mild
trauma is not a risk factor for most epi-
leptics.

By using modern medications, some
patients have been seizure-free for a
year or more when they visit their phy-
sicians to ask about sports participa-
tion. Other patients may still be having
seizures, but only during sleep or
under certain conditions such as eating
or listening to music (reflex epilepsy)
or during menstruation (catamenial ep-
ilepsy). Only a few high risk sports
would be contraindicated for such pa-
tients.

Sporting activities can be classified
as carrying high, moderate or low risk
of personal injury. The main concern
is not the likelihood of the activity pro-
voking a seizure, but rather the result
of a seizure occurring during one of
these activities. The following classifi-
cation is an example:
High risk: flying, gliding, skydiv-

ing, parachuting, hang gliding, rock-
climbing, scuba diving, motorcycling,
boxing, whitewater canoeing.
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Moderate risk: horseback riding,
snowmobiling, hockey, swimming,
sailing, weightlifting, bicycling,
downhill skiing, fishing, skateboard-
ing, flatwater boating.
Low risk: racquet sports, golf, curl-

ing, range shooting, recreational skat-
ing, ballgames, bowling, crosscountry
skiing, jogging, wrestling.
The physician must assess the risk

of the sport in question and the pa-

tient's degree of seizure control or the
usual seizure pattern (nocturnal, cata-
menial or reflex) and then formulate
his advice. Low risk sports can cer-

tainly be attempted with protection
such as helmets or padding, even if
seizure control is not complete.

Mamriage
At one time epilepsy was classified

as a mental disease, and in subtle ways
the epileptic may still be unfairly re-

garded as 'a sort of mental patient'.
Fortunately, this primitive point of
view is slowly changing as informa-
tion becomes available. Nevertheless,
epileptic patients do have to contend
with an unpredictably disruptive con-

dition, and according to a World
Health Organization report, as many

as 25% of epileptics experience recur-

rent mental disturbances of varying se-

verity.1 However, the number of pa-

tients who could be considered
severely incapacitated must be signifi-
cantly smaller.

Most epileptics' marital problems
are rarely related to the actual seizures,
but are more frequently due to secon-

dary emotional disorders or mental al-
terations such as epileptic personality
changes, dementias, recurring moodi-
ness or twilight states. In some in-
stances, marital conflicts may be psy-
choreactive, for example when
seizures or the threat of seizures are

used manipulatively, or to avoid un-

pleasant situations.
Epilepsy in no way jeopardizes the

legality of the marriage contract but in
fairness, prospective spouses are enti-
tled to complete information about
their partner's condition (even if it is
fully controlled), potential genetic im-
plications, and effects on fertility.

While marriages in which one

partner is epileptic might at first seem

to be especially vulnerable to stress
and frequent dissolution, there is no

evidence that this is true. In fact, the
opposite appears to be the case; such

couples often exhibit a greater degree
of mutual concern and support.

Dnving
The physician must decide if the ep-

ileptic patient is competent to operate a

vehicle safely.
The most common situation is that

of a patient with known, controlled ep-

ilepsy who wishes to apply for a per-

sonal motor vehicle license. 'Control'
is assumed when the patient has been
seizure-free with or without medica-
tion for one year. The physician must
also feel confident that the applicant is
a responsible person who will continue
to take his medication as directed and
will avoid precipitating situations such
as alcohol abuse and excessive fatigue.
Such patients are allowed to drive only
personal motor vehicles and are not
permitted to operate passenger trans-
port or heavy commercial vehicles.

Patients whose seizures have been
controlled for several years may occa-

sionally stop taking medication on

their physicians' advice. If they have a

seizure during this time, they may

drive only when they have resumed
taking the previously effective dose of
medication.

It is more difficult to assess the adult
who has had a solitary seizure. Auto-
mobiles have become so much a part
of our lives that.losing the privilege of
driving can have very serious eco-

nomic repercussions. At the very least,
it involves major changes in mode of
transportation, and at worst it may

even mean giving up a job. The physi-
cian is allowed considerable discretion
in these cases. If the patient has been
examined by a neurologist and the
diagnosis of epilepsy seems unlikely,
the patient may continue to drive. If a

second seizure occurs, the individual
must stop driving until he or she has
been seizure-free with medication for
one year.

However, patients who drive pas-

senger transport or heavy commercial
vehicles must stop driving for one year

after even one seizure. If no further
seizures occur and if they are not tak-
ing anticonvulsant medication, it is
considered safe for these patients to re-

sume their previous driving privi-
leges.

Discretion is also allowed in the
case of adults whose seizures have
been strictly nocturnal or immediately
upon awakening for five years or

more. If their waking EEG is normal,
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they can be allowed to drive a personal
motor vehicle.

Adolescents and young adult pa-
tients tend to be less compliant with
these restrictions. One can only hope
that driver safety programs in the
schools will make clear to young, in-
experienced drivers the necessity of
stringent regulations in the interest of
public safety.

Employment
Due to the variability of seizure con-

trol and seizure pattern, it would be
extremely unfair to lump together
'people with epilepsy' in giving advice
on employment. If epileptic patients
fulfill the criteria to hold a motor vehi-
cle license, they should be able to
operate most industrial equipment
safely and be suitable for most jobs.
The choice of career depends on the
patient's intelligence and not on the
presence or absence of epilepsy. Over-
sedation due to anticonvulsant medica-
tion is rarely a problem, but may affect
a patient's ability to study at college
level.
The physician may have to consider

several problems in addition to the
presence or absence of seizures. If
there is associated mental retardation,
employment opportunities would be
limited to sheltered workshops or
equivalent facilities. Some patients
with mild mental retardation and sei-
zures show various degrees of social
immaturity. 'Half-way houses' train
these patient in lifeskills. Panorama
Manor in Vancouver would be an ex-
ample. It is supervised by the Van-
couver Neurological Association, and
is designed to provide learning experi-
ence in a closely supervised setting.
Young people spend six to 12 months
in this environment, after which many
of them are able to be independent and
hold jobs.
Some unusual personality traits may

occasionally be encountered in pa-
tients with certain forms of epilepsy.
For example, patients with temporal
lobe epilepsy can demonstrate such
traits as excessive religiosity or com-
pulsive behavior which may prejudice
their chances of steady employment.
Other epileptics may have emotional
problems such as recurrent depression.
On the other hand, temporal lobe epi-
leptics sometimes have compulsive
personality traits, which can be ex-
tremely valuable in routine, repetitive
employment.
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If the seizures are not completely
controlled and if they occur during
working hours, patients should not
seek jobs which would place them or
their coworkers at risk. These patients
should avoid working at heights, or
with high-powered machinery. Gener-
ally, the same patients would not be al-
lowed to drive a motor vehicle.

Pregnancy
The physician may be asked for ad-

vice by couples who are planning to
have children and women who have al-
ready become pregnant. The absolute
risk to the pregnant epileptic woman
and her developing child is low, al-
though some risks are higher than for
the general population.

Effect of pregnancy on epilepsy:
Only a few large series have looked at
this problem, and they have not been
well enough controlled to provide un-
equivocal information. The consensus
appears to be that about 50% of epilep-
tic women will have more seizures
while pregnant; 42% will show no
change and about 8% will show some
improvement. l, 4, 5 The chance that
seizure frequency will increase during
pregnancy correlates to some degree
with the frequency before pregnancy.
Women who had more than one sei-
zure per month usually had more dur-
ing pregnancy. Only about 25% of
women who had one seizure in about
nine months experienced more sei-
zures during pregnancy. 5 There
seemed to be an increased risk of sei-
zures in pregnancy if the woman had
catamenial epilepsy (related to men-
struation). Surprisingly, the occur-
rence of seizures during one pregnancy
was not a good predictor for the fre-
quency of seizures during subsequent
pregnancies.
The increase in seizure frequency

might be partly related to lower serum
anticonvulsant levels. This seems to
occur in pregnancy even if medication
is taken regularly. However, mothers
concerned about potential teratogenic
risks may omit medication and morn-
ing nausea may also cause a change in
schedule.

Status epilepticus can occur in preg-
nancy but it is rare. Two separate
studies of North American populations
documented a frequency of about
1:20,000 deliveries.4 Status epilep-
ticus in pregnancy once carried a very
high risk, but with newer anticonvul-

sants this appears to be less of a prob-
lem. Intravenous phenytoin has been
used successfully to manage some of
these cases. '0

Effect of epilepsy on pregnancy:
Most of the time, the course of preg-
nancy is unaffected by idiopathic epi-
lepsy; however, the incidence of va-
ginal hemorrhage, toxemia, abortion,
gestation less than 37 weeks, prema-
ture rupture of membranes, necessity
for induction of labor or intervention
during labor, cesarian section, neona-
tal deaths and perinatal deaths are all
about double the general incidence of
1-5%." s Furthermore, fertility in epi-
leptic women is reduced, while the
rate of multiple births is increased.

Isolated gestational seizures: A sei-
zure occurring for the first time in a
pregnant woman should be considered
as a symptom of some underlying dis-
order. Investigations should consider
the possibility of infection, metabolic
disturbance, neoplasm, arteriovenous
malformation, cerebral venous throm-
bosis, eclampsia or even hysteria. If
no cause is found, some neurologists
would withhold treatment until the
second seizure. In women with true
gestational epilepsy (seizures only
when pregnant), 70% had only one
seizure but 30% had recurrent seizures
during pregnancy.5

Lactation: The ability to lactate is
unimpaired. Very rarely, the seizure
activity increases only for the duration
of lactation.

Anticonvulsants: If the mother had
been taking phenobarbital for seizure
control through her pregnancy, the
phenobarbital level will be the same in
the fetal serum as in the maternal
serum. Phenobarbital is excreted much
more slowly in the neonate and may
remain high for up to six days follow-
ing birth. Parents should be warned
that some neonates will show with-
drawal symptoms beginning about one
week after birth (after the child is al-
ready home from hospital). Symptoms
such as hyperexcitability, tremor,
high-pitched cries and gastrointestinal
problems can then occur; these may
last as long as two to four months. In
contrast, phenytoin (Dilantin) also
reaches the same level in fetal serum
but no withdrawal syndrome has been
described. 5

tioth phenobarbital and phenytoin
cross into maternal milk. Phenobarbi-
tal levels in milk are 10-30% of mater-
nal serum levels and phenytoin milk

levels are perhaps 20-25% of serum
levels5-too low to cause significant
neonatal lethargy. Unfortunately, little
information is available on other anti-
convulsants. Diazepam crosses the
placenta and also appears in breast
milk at about 10% of the maternal
plasma level. Due to the drug's long
halflife, the newborn may develop
fairly high serum levels. Nursing
mothers might possibly be able to take
up to 10 mg per day of diazepam with-
out depressing the child, but higher
doses would probably result in neona-
tal toxicity. '

Occasionally children born to
treated epileptic mothers will show a
bleeding disorder very shortly after
birth due to depletion or increased me-
tabolism of the vitamin K-dependent
plasma coagulation proteins. Prophy-
lactic treatment with phytomenadione
(AquaMephyton) 0.5-1 mg intramu-
scularly is recommended.4

Genetic Counselling
Risk of offspring developing a sei-

zure disorder: Prospective parents are
probably most anxious about the he-
reditary aspects of their disorder. Un-
fortunately, there are no completely
reliable data available to calculate the
genetic risk, for the following rea-
sons:
1. Epilepsy is not a single disease.
2. Population frequency of all forms of
epilepsy is about 0.5-2%, so the condi-
tion is already fairly common.
3. Inheritance usually does not follow
simple genetic patterns.

In general, seizures occur about four
times more frequently in children of
epileptic mothers, regardless of the
mother's seizure type, than in the gen-
eral population, for whom the overall
risk is 1-2%. l, 5The risk is much lower
for children of epileptic fathers. If both
mother and father have epilepsy, the
risk to the offspring of developing sei-
zures of some type may be as high as
20-25%.

In rare situations, genetic counsell-
ing is straightforward. Seizures can be
one manifestation of a more general-
ized systemic disorder with a well-
defined inheritance pattern. Examples
would be the single gene disorders that
show Mendelian inheritance, such as
tuberous sclerosis or neurofibroma-
tosis (autosomal dominant), amino-
acidopathies, phenylketonuria or lipi-
doses (autosomal recessive), Menke's
disease, Pelizaeus-Merzbacher disease
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(X-linked). Other conditions showchromosomal inheritance such as tri-somy 13 or 18, or deletion of the longarm of chromosome 21. These arefairly easy to differentiate from thelarge group of epileptic disorders. In.idiopathic seizure disorders, multifac-torial inheritance with environmentalinfluence is most likely, and simpleMendelian inheritance does not apply.Within the large group of idiopathicepilepsies, different diseases and gene-tically distinct entities can sometimesbe differentiated by a combination ofclinical manifestations and EEG pat-tems. Metrakos and Metrakos'1 studyof the centrencephalic EEG pattern hasshown the existence of an autosomaldominant gene with an unusual pene-trance. It has very low penetrance atbirth, nearly complete penetrance fromage 4-16 years, and declining pene-trance to almost none after age 40. Theoffspring and siblings of patients withdefinite seizures and the 3-Hz spike cand wave EEG pattern have a' 50% a
chance of inheriting the gene for 3-Hzspike and wave, a 35% chance of ex-pressing that trait in their own EEG, a d12% chance of having one or two sei-zures, and about an 8% chance of de-veloping chronic epilepsy. The inci- tidence of actual seizures in relatives is gtherefore considerably lower than the se
incidence of the EEG pattern. Thispattern is best considered as a marker ticof genetic predisposition to seizure, on
but other factors and environmental in- il)fluences are required for the expres- ofsion of the actual seizure. Some esti-mates can be made for certain otherseizure syndromes: 34
Generalized epilepsy ctaAbsence seizures (staring spells, defpetit-mal) with 3-Hz spike and wave in zurithe EEG: The proband's siblings and dreioffspring have a 7-10% risk of devel- a hoping some kind of seizure disorder thisand approximately 1% risk of develop- encing absence seizures.' About 30-40% Awill show the EEG abnormality and hav4may be considered carriers of the auto- risksomal dominant spike and wave gene. 12 rThe risk for offspring is slightly higher Theif the mother, rather than the father, werehas epilepsy. firsti oniclclonic seizures (grand-mal) Tiwith spike and wave in the interictal creasEEG: Risks to offspring and siblings epileare probably about the same as for ab- longlsence seizures. Monozygotic twins focalhave an 84% concordance rate for epi- seizu

lepsy. Dizygotic twins have about a10% concordance rates, similar to therate for other siblings.5
Lennox-Gastaut syndrome (general-ized myoclonic astatic seizures ofearly childhood): This is a rare andoften malignant type of seizure dis-order. Siblings of the proband have13-20% risk of developing a seizuredisorder and a 40% incidence of EEGabnormalities. 1

Partial epilepsy
Benign epilepsy of childhood withcentral-temporal (Rolandic) spikes:This is a rather benign seizure disordercharacterized by focal and predomi- jnantly nocturnal seizures. There are no (organic brain symptoms and the prob- clem almost always subsides by pu- 'berty. This is probably due to an auto- esomal dominant gene with tage-dependent penetrance. About 32% uDf siblings have similar EEG findings, gnd 15% of siblings have seizures with vhe same good prognosis.1 t(Seizures secondary to trauma or in- Fection: These conditions in the mother Frlo not imply any increased risk to off-pring. However, a genetic predisposi- mon is suggested even within this pcroup. EEG abnormalities and actual.izures are more frequent in these comilies than in the general popula- (cion. The younger the proband at the sicnset of epilepsy, the stronger the fam- se(y history of convulsions. In general, mce risk for seizures for siblings and ve.fspring is about 3-5%, if the paiother's epilepsy was acquired. 1 2-4Febrile seizures: These occur in Thi5% of all children aged three months parfive years. They are not usually thaissified as epilepsy (which is usually Irined as recurrent non-febrile sei- speres). In 40% of the families of chil- spe4n with febrile convulsions, there is chiliistory of other seizure disorders; theperhaps relates to a genetic influ- core on the seizure threshold. morkbout 12-15% of these children will phere another febrile seizure and the nancis greater if the child was less than do nmonths old at the time of the first. malfrisk is much lower if the childrene over age three at the time of their cranfebrile convulsion. shorthe risk of future epilepsy is in- pertesed if there is a family history of verte-psy, if the febrile seizure lasted the der than 15 minutes, if it was a phalaseizure or if there were several occurires in a single day, or if the child tic v

does not have normal neurological de-velopment. With these risk factors, thechance of future epilepsy is 6-17%;with them, only about 3% of childrenwithout febrile convulsions becomeepileptic. 1

Risk of offspring having a malforma-tion or disturbance ofpostnatal devel-opment

Children of epileptic mothers, bothtreated and untreated, have a higher in-cidence of malformation than childrenof non-epileptic mothers. If a largerange of major and minor abnormali-ties are examined, non-epilepticmothers have a 3-6% risk of having achild with a malformation, whereasepileptic mothers have a 5-11% risk.'rhe incidence of malformations with-pileptic mothers who are treated is:wice that of epileptic mothers who are
intreated, which suggests some terato-,enic effect of drugs. Confoundingrariables probably make it impossibleD compare treated and non-treated.Ior one thing, the epilepsy may be
ore serious in the treated group.Within the broad group of malfor-ations, there appear to be several im-Drtant distinctions:
Major malformations: These areiprised mainly of oral-facial cleftsleft lip, cleft palate) and cardiac le-
)ns (usually septal defects). They areen in children of both epileptic)thers and epileptic fathers, with a
ry similar incidence for eitherrent. The risk appears to be fromM% for either type of malformation.
ie risk for children of epilepticrents is therefore 5-10 times highern in the general population. 4
Ehese abnormalities are not drug-cific, dose-specific or serum level-cific, and have been reported inIdren whose mothers were takingstandard anticonvulsants, both inbination and separately. Further-^e, children of mothers who tooknobarbital throughout their preg-my for reasons other than epilepsylot have an increased risk of theseFormations.1
Minor malformations: Minor
iofacial abnormalities such as
nose, flat broad nasal bridge, hy--Ilorism, epicanthal folds, anti-'d nares and some abnormalities ofligits such as hypoplasia of distal

.nges and hypoplastic nails mayr in 9% of the offspring of epilep-iomen taking phenytoin, pheno-
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barbital or primidone. It is difficult to
decide whether these defects are em-
broyotoxic manifestations of the anti-
convulsants, or related to the underly-
ing epilepsy. I

Animal studies certainly support a
teratogenic effect of these anticonvul-
sants when given at certain times dur-
ing pregnancy or in high doses, al-
though there seem to be no specific
syndromes related to specific drugs.12
However, if one child is born with
minor craniofacial and digital abnor-
malities, the likelihood of subsequent
children having them is higher if the
mother takes phenytoin when preg-
nant. While phenytoin is especially
implicated, the defects that occur with
carbamazepine or phenobarbital are
qualitatively the same. Therefore, the
phrase 'fetal hydantoin syndrome' is
probably inappropriately specific.8
Similar craniofacial abnormalities
have been described with trimetha-
dione, though some of these children
also have high-arched eyebrows.

Other evidence suggests that the
maternal epilepsy itself is the impor-
tant variable. In one study, none of the
children of non-epileptic mothers
showed these minor abnormalities, nor
did the children of epileptic fathers.1
Further, these abnormalities occurred
to at least some degree before pheny-
toin or phenobarbital were widely used
in treating epilepsy. The children of
mothers treated with phenobarbital for
reasons other than epilepsy did not
show an increased incidence of mal-
formation.

If there is risk of fetal malformation,
carbamazepine appears to be the safest
anticonvulsant to use during preg-
nancy.

Postnatal development and cerebral
disorders without dysmorphic fea-
tures: There appears to be no consis-
tent difference in the birth weights or
lengths of offspring of epileptic
mothers in comparison to control
groups. There is, however, a sugges-
tion that head circumference at birth
may be slightly reduced.' Perhaps
8-16% of children have a head circum-
ference below the third percentile, a
four-fold higher incidence than in the
general population.
When these children are assessed at

intervals of a few years, more than the
expected number of children are at the
lower levels of the somatic parameters
of height, weight and head circumfer-
ence. This is thought to be more than

expected on the basis of strict genetic
factors, but it does not appear to be re-
lated to the different forms of maternal
epilepsy, nor to specific drug use. It
tends to be seen more often in boys.

Psychomotor and intellectual devel-
opment also appear to be affected to a
slight but significant degree. ' There is
a trend towards lower IQ ratings at
four and seven years of age, and scores
for motor development are also lower.
No specific anticonvulsant has been
implicated, but unfortunately there is
no good comparable study on children
of untreated epileptic mothers. This
trend towards a lower IQ may be due
to postnatal factors such as poor
parenting (due for example to being on
sedating drugs), insufficient intellec-
tual stimulation in the home, or inade-
quate nutrition.

Conclusion
The absolute frequency of problems

is very low, despite the increase in rel-
ative risk. Epileptic parents need not
be discouraged from having children
for this reason alone. Because palatal
closure occurs at about the 47th day of
gestation, there would be no point in
switching a patient from phenytoin if
she presented in the second or third
month of pregnancy.7 Women who are
not yet pregnant could consider
switching to a possibly more harmless
class of drug such as carbamazepine.(e
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effects have been observed less frequently in relation to the
aforementioned reactions: fatigue, nausea, dizziness, head-
ache, confusion, edema, hypotension, depression, weakness,
epigastric distress, dry mouth, nervousness, impotence and
muscle pain.
Composition: Each single-scored white DS tablet contains
1 mg of pizotyline as the hydrogen malate.
Supplied 1 mg scored DS (Double Strength) tablets in bottles
of 100.
Complete prescribing information available to physicians and
pharmacists on request.
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